Summary
France. presence of a submicrometric granular structure. Hence, gaining access to the crystalline 22 architecture at the mesoscale, i. e., over a few granules, is key to building realistic 23 biomineralization scenarios. Here we provide the nanoscale spatial arrangement of the 24 crystalline structure within the "single-crystalline" prisms of the prismatic layer of a Pinctada 25 margaritifera shell, exploiting three-dimensional x-ray Bragg ptychography microscopy. We 26 reveal the details of the mesocrystalline organization, evidencing a crystalline coherence 27 extending over a few granules. We additionally prove the existence of larger iso-oriented 28 crystalline domains, slightly misoriented with respect to each other, around one unique 29 rotation axis, and whose shapes are correlated with iso-strain domains. 
Results

105
Our study was performed on the outer layer of a juvenile Pinctada margaritifera border shell 106 ( Fig. 1 ). This organism was selected owing to the well-known apparent simplicity of its to the tilt and strain of the (110) one of the last iso-strain domain (in green).
192
In addition to the crystal plane tilt and strain, the phase that is retrieved with the 3D Bragg propagation of a crystallization front through the inter-connected granules and would agree as 
Conclusions
302
To conclude, we have revealed the complexity of the crystalline biomineral at the mesoscale, 303 by providing a 3D spatial description of the crystalline network with a nanometric resolution.
304
The wealth of information that we brought with this recently developed imaging method 305 demonstrates that new findings on the understanding of the biomineralization process are 306 within reach. The laboratory frame (x,y,z) was defined with respect to the sample surface: x and y are along 
384
In order to preserve the signal information, the phase retrieval algorithm was directly 385 performed in the detection frame, which is non-orthogonal and results in defining a non- 
